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Abstract.-The junction capacitance may be determined and the cos<f> -amplitude may be estimated from the switching characteristics seen in the IV curve near the critical temperature. The method relies on the empirical observation that a small area tunnel junction returns from finite to zero voltage when the Josephson frequency is about equal to the plasma frequency. Assuming R and C to be temperature independent it is observed that 8 will vary from zero at T = T c to a larger value at T-0. A typical feature of an IV-curve with hysteresis is the switching back to zero voltage at a finite voltage, V (c.f. figure   1 ). The dynamics of the switching is not understood in detail although it has been argued /6/ that the process involves an excitation of an internal resonance by the Josephson ac voltage, i.e., the plasma resonance or a geometrical resonance /6/.
The switching frequency f = 2eV /h versus u s s I ^ is shown in figure 1 . The data points are c 
t r u c t u r e does n o t d i s t u r b the SJM behav i o u r of t h e I V curve (1 > TITc > 0 . 9 7 ) . F i g u r e 1 shows t h a t i t i s p o s s i b l e t o f i t a s t r a i g h t l i n e through t h e o r i g i n t o t h e d a t a p o i n t s .
The maximum 1 plasma frequency, f o = (2eIc/HC)T / 2 r , i s a l s o shown i n t h e f i g u r e ( t h e dashed l i n e ) . The plasma frequency was independently determined from plasma resonanc e experiments 151. The conclusion drawn from f i g u r e 1 i s t h a t t h e j u n c t i o n switches back t o zero v o l t a g e a t a v o l t a g e V given by V = k h f o / 2 e , where k i s a c o n s t a n t of o r d e r u n i t y . For t h e d a t a i n f i g u r e 1 , k = 1.13; i n o t h e r j u n c t i o n s we have found k = 0 . 9 4 and k = 0.85.
The p r e s e n t e m p i r i c a l o b s e r v a t i o n i s of s i m i l a r n a t u r e a s t h e o b s e r v a t i o n of F u l t o n and Dynes /6/ who from analog computations found t h a t when <V> becomes l e s s than h f /2e t h e uniform mode of t h e phase, +(x, t ) , becomes u n s t a b l e t o s p a t i a l f l u ct u a t i o n s .
I n o r d e r t o o b t a i n an e s t i m a t e of t h e cos$-
amplitude, E , we use t h e known r e l a t i o n 13.1 between t h e McCumber parameter, B, and t h e h y s t e r e s i s para-2 meter,a. To a good approximation B = [ 4 ( 1 +~/ 3 ) / ? r q .
A p l o t of B v s . a i s shown i n f i g u r e 2 f o r d i f f e r e n t v a l u e s of 1 e 1 < I . Experimentally, a may be d e t e r m i d from t h e d c I V curve. With a n I V curve a s shown i n f i g u r e 1 we o b t a i n an upper l i m i t f o r a u s i n g t h e val u e of t h e b i a s c u r r e n t , ISW, corresponding t o t h e switching from f i n i t e t o zero v o l t a g e : aSW = I / I S W c' Fig. 2 : B vs.u diagram. Crosses a r e derived from t h e d c I V curve a s explained i n t h e t e x t . C i r c l e s a r e measured by plasma resonance experiments. F u l l curves a r e t h e o r e t i c a l curves f o r E = -1 , -0.5, 0 , 0.5, and 1. Upper s c a l e : The temperature corresponding t o t h e d a t a p o i n t s .
( t h e d o t t e d curve i n f i g u r e I ) , a ext='ext/IC'
The two a-values d e f i n e t h e h o r i z o n t a l b a r s shown i n f i g u r e 2 obtained on t h e same j u n c t i o n a t temp e r a t u r e s i n t h e i n t e r v a l 0.97 ( TITc 2 1 .O. At each temperature t h e v a l u e of B may 5 e determined using t h e v a l u e of capacitance derived from t h e switching v o l t a g e . Since a C t h e u n c e r t a i n t y i n B i s i 3 0 % a s i n d i c a t e d by t h e v e r t i c a l b a r s . The experimental p o i n t s i n d i c a t e s t h a t t h e cos+ amplitude i s p o s i t i v e although t h e magnitude, cannot be determined. The temperature dependence of E h a s , however, been a c c u r a t e l y measured f o r t h i s j u n c t i o n /5/ and t h e r e s u l t i s a l s o shown i n f i g u r e 2 ( c i rc l e s ) using t h e upper h o r i z o n t a l temperature a x i s .
W e can s t a t e t h a t t h e simple e s t i m a t e o f~b a s e d on
dc c h a r a c t e r i s t i c s of t h e j u n c t i o n i s c o n s i s t e n t w i t h t h e more e l a b o r a t e methods.
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